ABSTRACT Redshifts, four-band photometry and astrometry are presented for faint galaxies in four (UB J R F I N ), widely separated Ðelds. We provide the necessary information to enable well-deÐned, statistically complete subsamples of faint galaxies to be constructed from the master catalog. The redshift survey is 86% and 71% complete to and respectively, yielding 328 galaxies with reliable redshifts to R F ¹ 18.5 R F ¹ 19, with a median redshift of 0.142. Adding the galaxies from the fainter statistical sample yields a R F ¹ 19, total of 583 reliable redshifts with a median redshift of 0.202. An additional 156 redshifts in the same Ðelds, but not part of the samples deÐned here, are also given. Of the 739 galaxy redshifts presented, 212 are for galaxies with R F [ 20.
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INTRODUCTION
The current generation of telescopes and instrumentation has enabled large samples of ordinary galaxiesÈthat is, galaxies not selected for special propertiesÈto be measured for redshift, where the typical redshift is sufficiently high that evolutionary and cosmological e †ects are expected to be apparent. This direct empirical probe of processes that a †ect galaxies at earlier epochs forms the basis for tests of evolutionary models. Similarly, the evolution of the clustering properties of galaxies can now be traced directly to signiÐcant look-back times and compared to models of structure formation.
Faint galaxy redshift surveys are tedious and require large amounts of telescope time because the photon Ñux from distant galaxies is low and the noise background from the night sky is high. Nevertheless, because of the importance of these data, the required investment has been made by a number of research groups (e.g., Ellis, & Broadhurst, Shanks Songaila, & Hu et al. 1988 ; Cowie, 1991 ; Colless et al. et al. et 1990 ; Songaila 1994 ; Glazebrook 1995 ; Lilly al. and indeed faint galaxy redshift surveys are com-1995), monly featured in the scientiÐc case for new optical tele-1 Visiting Astronomer, Kitt Peak National Observatory, National Optical Astronomy Observatories, which is operated by the Association of Universities for Research in Astronomy, Inc. (AURA), under cooperative agreement with the National Science Foundation.
2 Hubble Fellow.
scopes and instrumentation. Subsequent work in this Ðeld will extend the limits in apparent Ñux, explore large-scale structure with independent and larger samples, experiment with di †erent selection algorithms, and take advantage of higher angular and spectral resolution. In this paper, we present the results of a long-term redshift survey undertaken at Kitt Peak National Observatory with the Mayall 4 m telescope. These results are in the form of a catalog of the data : the photometry and astrometry, the redshifts and reliability of the redshifts, and information about the sample selection to enable the underlying statistical distribution functions to be recovered. A number of results and analyses previously undertaken on subsets of the survey (most recently by et al. hereafter Bershady 1994, are based on the data presented Paper III ; Smetanka 1997) in this paper.
It is worth recounting the original motivation for this redshift survey, because the galaxy selection and observing strategy reÑect it. The cryogenic camera on the Mayall Telescope was the Ðrst publicly available instrument capable of multiple-object faint spectroscopy. As such, it enabled a direct check on the predicted Ðeld galaxy redshift distribution that had been derived from photometric information available at the time, namely, the single-color distribution of Kron (see & Kron Bruzual 1980 ; Tinsley 1980) , extended by to the four bands (three colors) of Koo (1981) the present catalog. More speciÐcally, BruzualÏs models for evolving spectral energy distributions accounted for the dis-tribution of observed colors and the galaxy counts, where the key adjustable parameter was the form of the history of star formation in galaxies. The predicted shape of the redshift distribution was found to be sensitive to the particular formulation of the star formation history ; thus the observed redshift distribution was expected to provide an excellent test of evolutionary models.
At the same time, it was recognized that the shape of the redshift distribution for a Ñux-limited sample could be used as a cosmological test : a higher model yields a higher q 0 median redshift and a more extended tail to high redshifts. Assuming that no systematic errors are introduced, the accuracy derivable from "" photometric redshifts ÏÏ (Baum is potentially sufficient for this purpose 1962) (Koo 1985) , but of course, photometric redshifts require a calibration with respect to known, spectroscopic redshifts. Thus one of the original hopes was that our expected sample of a few hundred faint galaxies with redshifts would provide such leverage on determining the cosmological deceleration parameter either directly or indirectly via calibration of q 0 , the broadband colors (as attempted, for example, by & Loh Spillar 1986) .
Because neither the value of nor the form of the history q 0 of star formation in galaxies could be considered to be known, the overall strategy was to obtain as many empirical constraints as practical for a large, faint, representative sample of galaxies and then to attempt to Ðt all the data simultaneously with a model that included both evolutionary and cosmological e †ects. SpeciÐcally, the data to be obtained for this purpose were the magnitudes in four bands spanning the full accessible range of wavelength, an image-size parameter for each galaxy, and redshifts to a limit in apparent Ñux. All of these data were to be obtained for a statistically complete sample, to enable the number of galaxies within some bin of color, magnitude, or redshift to also be used as an observable.
At the time we started the project, there were no other redshift surveys of faint Ðeld galaxies, and few redshift surveys based on a uniformly calibrated Ñux limit at any magnitude Oemler, & Schechter (Kirshner, 1978 ; Kirshner et al. One e †ort by at intermediate 1981).
Turner (1980) magnitudes (B^20) succeeded in establishing that the median redshift to that depth was close to the expected value.
We chose to select our fainter sample of galaxies in the red spectral range to match the instrumental response of the Cryogenic Camera. It was necessary to experiment with the magnitude limit since almost everything depended on the quality of the sky subtraction (some aspects of which could be addressed by the observing technique, described in°3). Even in the best circumstances, the precision of the sky subtraction was limited by focus variations across the CCD (ameliorated later by the provision of a custom Ðeld-Ñattener) and by Ñexure in the spectrograph. The other ingredient in the choice of the Ñux limit was the surface density of galaxies on the sky. We determined that slitlets should be at least 10A long to enable a good measure of the sky on both sides of a target galaxy. In order to take advantage of the full area of the CCD, it is necessary to reach sufficiently faint magnitudes that there are enough target galaxies. The combination of the size of the Ðeld of view of the Cryogenic Camera and the minimum slit length was a fortuitously good match to the depth of our photometric catalogs.
After the Ðrst few observing runs, it was clear that the distribution of redshifts (obtained from measurements of line positions from crude analysis on the mountain) was far from smooth. Rather, it appeared that the galaxies in one of the "" pencil beam ÏÏ volumes favored a small set of particular values ("" spikes ÏÏ), with few galaxies in between. The width of the spikes was not detectably greater than the accuracy of the on-the-mountain redshifts (say, 1000 km s~1). Strong modulation of this sort could not be due to instrumental or other artiÐcial e †ects, and hence we presumed that it was due to large-scale structure & Kron perhaps (Koo 1987 ), related to features like the Bootes void et al. (Kirshner Whatever the detailed interpretation, it became clear 1981). that the original motivationÈthe determination of the overall, smoothed redshift distribution to constrain models for galaxy evolution and cosmologyÈwould require many widely spaced pencil beams to average out the e †ects of the individual spikes. Alternatively, one could use the pencilbeam data to study large-scale structure itself and its evolution over a signiÐcant interval of cosmic time Kron, (Koo, & Szalay As a result, the project that began as a test 1987). case for "" long-term scheduling ÏÏ at Kitt Peak became even longer.
This paper presents the photometric and spectroscopic results of our faint galaxy redshift survey in four separate regions of the sky. The data are presented such that statistical analyses can be undertaken. As mentioned earlier, we have already derived several results based on these data ; in this paper, the analysis is restricted to a few summary plots. In the context of the pursuit of the grand questions of the evolution and origin of galaxies, the cosmological model, and the development of large-scale structure, these data complement the other faint galaxy redshift surveys that have been undertaken in the meantime in terms of photometric information, sampling, completeness, and depth. To make substantial progress with respect to these surveys will require much larger telescopes, higher angular resolution, extended wavelength coverage, and, inevitably, continued major investment in observing time.
2. PHOTOMETRY
Observations
The photographic survey of selected Ðelds has UB J R F I N been conducted with the prime-focus plate camera on the Mayall 4 m telescope at Kitt Peak National Observatory (KPNO) since 1974. The nature of the imaging survey is described by Kron hereafter and Koo (1980, Paper I) (1986, hereafter including thorough discussions of the Paper II), photometric properties of the plates and the e †ective passbands of the emulsion/Ðlter/telescope combinations. Transformation equations between the and UBV RI UB J R F I N photometric systems are given by Majewski (1992) .
lists the four Ðelds : Selected Area 68, Lynx 2 (also Table 1 known as Selected Area 28), Selected Area 57, and Herc 1. All four Ðelds were selected based partly on their high Galactic latitude. Additionally, Ðelds SA 57 and SA 68 were selected because they contain photoelectric stellar magnitude sequences to B \ 22.5, while Ðelds Herc 1 and Lynx 2 were selected to be approximately evenly spaced in right ascension from the Ðrst two Ðelds. The plates used to create the astrometric and photometric catalogs in SA 57 and SA 68 are listed in and The plates used in Paper I
Paper II. Herc 1 are listed in lists the plates used in Paper III. Table 2 Lynx 2. The Ðeld of the camera is 50@ in diameter, but in practice the cataloged objects cover a smaller area (Table 1) .
Reductions
The photometric reductions for SA 57 and SA 68 are described in previous papers and will not (Paper I ; Paper II) be further discussed here, except for new saturation and photometric zero-point corrections described later. The reductions for Herc 1 and Lynx 2 employed di †erent methods, which are detailed below.
Each photographic plate for Herc 1 and Lynx 2 was scanned on the Midwest Astronomical Data Reduction and Analysis FacilityÏs PDS microdensitometer. The scanning was performed in 20 km steps, using a 20 km2 beam and a 50 km2 photomultiplier entrance aperture. Because of hardware limitations, only one-quarter of a plate could be scanned at once ; we selected an overlap of 99 rows and 99 columns between each plate quadrant. The scanned quadrants were reassembled into a single image, using the overlap regions to account for slow changes in the gain (typically 1% over the four scans required to complete one plate). Plate densities were transformed to relative intensities by Ðtting a sixth-order polynomial to the set of 16 calibration spots of known relative intensities imprinted on each plate during its exposure.
The detection, classiÐcation, and measurement of instrumental parameters of objects were performed separately for each plate by using the Faint Object ClassiÐcation and Analysis System (FOCAS, version 3.3). The process is brieÑy summarized here, primarily to note the various options and parameters that were used in the otherwise largely automated reductions, as well as to note where human intervention was necessary. A detailed discussion of FOCAS and its algorithms is given by & Tyson Jarvis and (1981) Valdes (1982) . Object detection was performed on the raw scanned images (i.e., with pixels measuring plate densities), convolved with the default detection Ðlter in FOCAS. Any contiguous set of 15 or more pixels (including diagonals) in which the value of each pixel exceeded the sky value by at least 2.5 times the square root of the sky variance was considered a detected object. For each object, instrumental parameters were measured using the unconvolved image (i.e., not convolved with the detection Ðlter), with pixel values transformed to relative intensities. A local sky value was determined from the mode of the Gaussian-convolved histogram of the pixel values contained within a rectangular "" window frame ÏÏ 6 pixels wide surrounding a 10 pixelÈwide rectangular "" window frame ÏÏ whose inner border circumscribes the objectÏs detection isophote. Merged objects were split into separate objects, using the default FOCAS parameters. Large galaxies tended to be split into many individual detections. These were examined directly (by displaying their scanned images on a computer screen) and, when appropriate, Ðxed to be a single detection (with an isophote encompassing the spurious daughter objects) in the catalog. An empirical point-spread function was then constructed by summing the brightest 20 unsaturated stars whose Ðrst moments fell within a speciÐed range. This was then used with a custom set of classiÐcation rules to classify each object.
The FOCAS reductions yielded a separate catalog of objects for each plate, thus giving seven catalogs in each of the two Ðelds. The quality of the individual catalogs was checked by comparing the objects detected on di †erent plates within a Ðeld. All bright objects that were missing from one or more plates, that were classiÐed di †erently on di †erent plates, or that had unusual classiÐcations (i.e., anything other than the FOCAS classiÐcations "" star,ÏÏ "" galaxy,ÏÏ or "" fuzzy star ÏÏ) were checked by eye. Obvious false detections and other artifacts were removed from the catalogs, and objects with di †ering classiÐcations were assigned a Ðnal classiÐcation by inspection. These checks were performed to the following magnitude limits : in Herc 1, U \ 22, in Lynx 2, U \ 21, B J \ 22, R F \ 21, I N \ 19.5 ; Nearly all the galaxies with reli-B J \ 22, R F \ 21, I N \ 20. able redshifts presented here are brighter than these limits. A study of the galaxy counts as a function of magnitude shows that the photometric catalogs are complete to at least a magnitude fainter than these limits, and well past the limits of the spectroscopic sample. The photometry of some of the brighter galaxies is a †ected by plate saturation in their high surface brightness cores.
develops a technique to correct this e †ect Paper III and applies the technique to the Ðelds SA 57, SA 68, and Herc 1. The photometry presented here includes correction for saturation e †ects in all those Ðelds, but it has not yet been applied to the Lynx 2 photometry. Based on the other three Ðelds, we expect only a couple of the brightest objects in Lynx 2 to be seriously a †ected (corrections of greater than 0.1 mag), with perhaps another half-dozen a †ected at the level of 5%È10%.
Photometric 
SPECTROSCOPY
Just as the photographic plate survey supports many ongoing programs, the Ðeld galaxy spectroscopy reported here is but one of a number of di †erent spectroscopic surveys based within the same photographic Ðelds. Spectroscopic observing runs often targeted objects from multiple programs. As such, this paper describes the details of the observations and data reduction procedures for all of the spectroscopic observing runs within the various spectroscopic surveys. Additional papers concerning this or other spectroscopic surveys supported by the various observing runs will reference this paper for a description of the observations and data reductions.
Observations
The spectroscopic observations were obtained with the KPNO Mayall 4 m telescope. The earliest observations (1981È1987) were conducted with the Cryogenic Camera, a low-resolution CCD spectrometer that, in place of the normal spectrograph slit, accepts aperture plates with a 5@ diameter Ðeld of view. A standard set of plates is available, o †ering single slits of di †ering widths and lengths. Both 2A .5 and wide slits were used in this mode. Multiaperture 3A .2 capabilities were Ðrst provided by multihole aperture plates Each aluminum plate is drilled with 20È40 (Butcher 1982). holes diameter) at the focal-plane positions of the (2A .5 targets. We used a beam-switching technique whereby each plate was drilled such that half the holes targeted objects for one telescope pointing while the remaining holes targeted objects for a second telescope pointing, o †set typically by 7@ from the Ðrst pointing. Multiple exposures were then taken, alternating between the two telescope pointings, so that a given hole alternates between object and sky on di †erent exposures.
For the 1982 October and 1983 March runs, we attempted to improve the sky subtraction by replacing the holes with wide by 15A long slitlets. The multislit masks were 2A .5 designed by hand, and blank aluminum plates provided by KPNO were drilled at the University of Chicago. The attempt proved successful, and KPNO subsequently modiÐed their software and drilling procedures to support multislit masks. They later further modiÐed their procedures to allow the individual slitlets to extend out in length as far as possible without interfering with the light from another slitlet. In 1985, KPNO replaced the aluminum plates with high-contrast photographic Ðlm, o †ering the same multislit capabilities at considerable cost savings, but with a 10% light loss due to the Ðlm base. For all Cryogenic Camera observations, a quartz-dome Ñat exposure and a heliumneon-argon lamp wavelength calibration exposure were obtained each time the aperture plate was moved in or out of position.
From 1993) . to 10 sky Ðbers were used for each Nessie and Hydra conÐguration, with no beam-switching. Quartz-dome Ñat frames were obtained for each new Ðber conÐguration. For both Nessie and Hydra, the spectrograph is located o † the telescope, and thus Ñexure is absent. Wavelength calibration exposures, using a helium-neon-argon lamp, were therefore taken once at the beginning of each night, as well as occasionally at the end of the night to check the stability.
lists the spectroscopic observing runs, and Table 3  Table 4 gives the various spectral ranges, spectral resolutions, and other details of the instrumental conÐgurations.
Data Reductions
The data were reduced using various versions of the Image Reduction and Analysis Facility The (IRAF).3 APEXTRACT package was used for long-slit, (Valdes 1986) multislit, and multihole reductions, and the NESSIE and HYDRA packages were used for the multiÐber data. Standard reduction procedures based on these packages were followed, so a detailed description of the reductions will not be given, but a few key parameters and decisions will be noted. Optimal extraction was not used. A second-order polynomial was used to Ðt the sky in the multislit and longslit data. A polynomial (seventh order for the Cryogenic Camera data, third order for the Nessie and Hydra data) was Ðtted to the helium-neon-argon lines to determine the wavelength calibration, yielding rms residuals of roughly 0.3 pixels for Cryogenic Camera spectra and 0.1 pixels for Nessie and Hydra spectra. Flexure during the Cryogenic Camera exposures, analyzed using night-sky lines, was found to be less than 0.1 pixels, and thus no corrections were made for it. No Ñexure was detected during the course of an evening with Nessie and Hydra, as expected with a bench-mounted spectrograph.
Redshifts were determined by cross-correlation with a template spectrum of the core of M31 (kindly provided by H. Spinrad) for absorption-line spectra and with Gaussian Ðts to individual emission lines in emission-line spectra. Table 4 . Col. (5).ÈAperture mask types used : (h) multiholes ; (l) long slit ; (m) multislits ; (n) Nessie multiÐbers ; (f ) Hydra multiÐbers.
Col. (6).ÈFields observed.
(1) SA 68 ; (2) SA 57 ; (3) Herc 1 ; (4) Lynx 2.
Cross-correlations followed the prescription of & Tonry Davis using software written by us as well as the RV (1979), package of IRAF. Emission lines, cosmic rays, poorly subtracted night-sky lines, and other glitches in the spectra were linearly interpolated over before cross-correlation.
Each spectrum and cross-correlation was inspected by eye. Estimating the errors in a cross-correlation redshift is difficult at best, and a detailed error estimate for each redshift measurement was not attempted. A general error analysis leads to a conservative error estimate for typical acceptable redshifts of D250 km s~1. Accordingly, heliocentric corrections have not been applied.
THE SURVEY
The primary goal of the Ðeld galaxy spectroscopic survey is to obtain reliable redshifts for galaxies in two separate samples : a bright sample, complete for all galaxies with or over the entire Ðeld of view of each of R F ¹ 19 B J ¹ 20 the four photometric Ðelds ; and a faint sample, statistically complete to fainter magnitude limits in
The basic R F . observing strategy (adopted in 1981, when the Cryogenic Camera was the only spectrometer on the 4 m telescope o †ering multiobject capabilities) was to obtain spectra for the bright sample one at a time with single short (5È30 minute) exposures, using long slits during poor weather, and to obtain spectra for the faint sample many at a time using the multihole and multislit masks, with long (1È4 hr) total integration times, split up into 15È30 minute exposures. The mask positions were often chosen to include faint objects from some of the other programs, most notably the QSO candidate and radio source surveys. Thus the selection function for the faint sample is largely determined by the target selection used when creating the multiaperture masks. A complete description of this process follows.
T arget Selection
Each multiaperture mask covers a circular Ðeld approximately 5@ in diameter, in contrast to the approximately 40@ diameter Ðelds of the photometric catalogs. Ideally, the positions of each mask should be chosen at random within each 40@ Ðeld. In practice, the following constraints were put on the mask centers : First, the mask centers were often chosen so that the mask would include certain special targetsÈusually objects that are part of other programsÈ including galaxies in the bright galaxy sample, QSO candidates, known radio sources, UV-excess galaxies, members of galaxy clusters, subdwarf stars, and M dwarf stars. Indeed, centers were frequently chosen primarily to maximize the number of such special targets that could be observed. Second, masks were frequently positioned to reobserve targets from previous masks for which a reliable redshift had not been obtained. Third, a star with a magnitude was usually included within the mask to R F \ 18 adjust the pointing of the telescope before the beginning of the exposure. Fourth, in the case of the multihole masks, the two o †set positions were constrained to be separated by approximately 7@.
Once a mask center was determined and the special targets selected, all galaxies within the circular Ðeld of view of the mask radius for all multihole masks and the (165A .0 hand-designed multislit masks from the 1992 October and 1993 March runs ; radius for all other multislit masks) 156A .3 and brighter than some magnitude limit in were selected R F from the catalog as potential mask targets (for multihole masks in SA 57 and SA 68 created for the 1981 October and 1982 June runs, fainter galaxies were selected within smaller radii from the mask centers : r \ 149A for 21 ¹ R F \ 22 ; r \ 106A for These were added to the list of 22 ¹ R F \ 22.5). special targets, and a weight was assigned to each object in the Ðnal list of candidate targets. A typical set of weights is 1000 for special targets, 500 for galaxies with 100 R F \ 21, for and 10 for This list of 21 ¹ R F \ 22, 22 ¹ R F \ 22.5. candidate targets and weights was fed to a KPNO program, which selected a Ðnal list of targets from the list of candidates and determined the physical positions of the apertures (and lengths for slitlets), to maximize the summed weight for the selected set of Ðnal targets while assuring that spectra from the chosen targets do not overlap. The position angle of the spectrograph is allowed to vary in this optimization. Occasionally, after an initial run of the target selection program, individual weights or positions were adjusted and the program rerun to ensure that speciÐc targets were selected.
lists all multiaperture masks used in the course of Table 5 the various spectroscopic surveys. For the purpose of deÐn-ing the faint Ðeld galaxy sample, the important information to note for each mask is the list of special targets (col. [9] ), each of which is identiÐed, as well as the reason for its selection as a special target. Redshifts are given in Table 5 for all special targets that were morphologically classiÐed as stellar (including QSO candidates), and which therefore are not part of the catalogs of extended objects presented in
The redshifts of the remaining special targets may Table 6 . be found in Table 6. 4.2. Catalogs presents the astrometry, photometry, and red- Table 6 shifts for all objects morphologically classiÐed as galaxies, and which have been observed spectroscopically and/or belong in the bright or samples or ¹ 20) . Objects are listed in order of increasing magnitude R F within each of the four Ðelds. Each redshift is assigned a quality factor, ranging from 0 to 6, assigned as follows : Each spectrum was inspected by at least two of the authors working together, who counted the number of deÐnite and probable features, where a feature may be either an absorption or emission line, or a continuum feature, such as the 4000 or G-band breaks. The overall quality, q, was then Ó assigned according to the formula
where and are the number of deÐnite and prob-N def N prob able features, respectively. This is admittedly a subjective process, but we estimate a deÐnite feature to have less than a 5% chance of being spurious and a probable feature less than 50%. For most purposes, we adopt q [ 2 as the requirement for a reliable redshift, meaning at least one deÐnite or three probable features, which means a º95% to (1 [ 0.53) or º87% reliability, respectively. In all cases in which one deÐnite and no other probable features were found, the one deÐnite feature is a strong emission line that has been identiÐed as O II j3727. Objects lacking a redshift quality rating were not observed spectroscopically. A value of q \ 0 means that the object was selected for the redshift survey and was included in a mask that yielded useful data, but the spectrum was too poor to yield identiÐcations of any features. Objects with z \ 0 were inspected by eye on one or more photographic plates ; all were found to be stars whose morphogical classiÐcation was confused by blending with an adjacent extended object. Missing colors are due to the failure to detect the object in one or more photometric bands, as a result of either the intrinsic faintness of the object, blending with adjacent objects, or plate glitches. The magnitudes and colors presented are averaged for those objects detected on two separate plates in the same passband. The astrometry is derived from the single plate in each Ðeld judged to provide the best astrometry. The random errors in the astrometry are approximately in 0A .3 SA 57, SA 68, and Lynx 2 and in Herc 1. 0A . 45 The apertures in which the magnitudes and colors were measured di †er between Ðelds SA 57 and SA 68 and Ðelds Herc 1 and Lynx 2. In SA 57 and SA 68, for each object, the radial Ñux proÐles on the two and two plates were B J R F summed and the Ðrst intensity-weighted radial moment, r 1 , of this summed proÐle determined. Magnitudes were then measured on each plate within a circular aperture of radius The same aperture was used for each object on all 2r 1 . plates. Both the magnitude and colors derive from this R F photometry. In Herc 1 and Lynx 2, because the FOCAS 2r 1 reductions were conducted on each plate independently, isophotal and total magnitudes were measured within different apertures on each plate. To avoid the e †ects that passband-dependent apertures may have on the integrated colors, the tabulated colors were measured within Ðxed 2A radius circular apertures. The magnitude is the FOCAS R F total magnitude (the Ñux contained in an area determined by growing the detection isophote until the enclosed area exceeds twice the original enclosed area). The rationale for and implications of these choices for the integrated photometry are discussed in detail in Paper III.
The random photometric errors at faint magnitudes are dominated by the sky noise in the measuring aperture. Since the quantity for faint objects does not vary over a wide 2r 1 range, the error in Ñux for faint objects in SA 57 and SA 68 is roughly constant, independent of the objectÏs magnitude This approximation is even more valid for the (Paper I). constant 2A radius aperture photometry for Ðelds Herc 1 and Lynx 2. Thus the random errors in magnitude are expected to scale with magnitude as 
Faint Statistical Sample
Each multihole and multislit aperture mask deÐnes a separate sample of galaxies, which hereafter we will call the "" statistical sample ÏÏ for the mask, consisting of all galaxies targeted by that mask, excluding those galaxies that are special targets of the mask or that were targeted by a previously created mask. If all galaxies within the statistical sample and brighter in than a special target yield a R F reliable redshift (q [ 2), then the special target is regarded as part of the statistical sample. If a galaxy is targeted by more than one mask, it belongs to the statistical sample of the mask that Ðrst targeted it. The "" survey statistical sample ÏÏ consists of the union of the statistical samples for each multiaperture mask.
Di †erent algorithms may be used to extract well-deÐned, statistically complete subsamples of the survey statistical sample. Columns (10)È(13) in provide the necessary Table 6 information to support a number of such algorithms. Column (10) lists the sources of the redshifts for each object. A capital letter indicates that the object was observed in a multiaperture mask, and may be cross-referenced with column (1) in to determine which mask. A lowercase Table 5   TABLE 6 CATALOGS 
TABLE 6ÈContinued
N ser 
N ser a 1950 
N ser In SA 57 and SA 68, this means the magnitude within a circular aperture of radius In Herc 1 and Lynx 2, this R F 2r 1 . means the FOCAS total magnitude (magnitude within an area at least twice the size of that contained within the detection isophote).
Cols. (5), (6), (7).ÈIn SA 57 and SA 68, the colors are derived from magnitudes measured in a circular aperture of radius In Herc 1 and Lynx 2, 2r 1 . the colors are derived from magnitudes measured in a circular aperture of radius 2A.
Col. (8).ÈRedshift. Objects with a redshift of 0.0000 were morphologically classiÐed as galaxies, but spectroscopically found to be stars. Col. (9).ÈRedshift quality : q \ min [6, min (1, where and are the number of deÐnite and probable features,
Col. (10).ÈSources of the redshift : (AÈOO) multihole or multislit spectrum from the speciÐed mask (cross-reference to col.
[1] in (aÈz) Col. (11).ÈNumber of galaxies, brighter than this galaxy in and within the Ðeld of view of this galaxyÏs primary mask, for which no spectra were R F ever obtained and no other redshifts exist.
Col. (12).ÈNumber of galaxies, brighter than this galaxy in and part of the statistical sample deÐned by this galaxyÏs primary mask, that have R F been observed spectroscopically but lack deÐnite redshifts (q [ 2). If this value is [1, then all galaxies brighter than this galaxy in that are within the R F Ðeld of view of this galaxyÏs primary mask have q [ 2 redshifts.
NOTES.È(B) Special target of the mask, selected as a bright galaxy ; (C) special target of the mask, selected as a member of a cluster of galaxies ; (J) special target of the mask, selected as a member of a faint sample ; (N) special target of the mask, selected as a candidate narrow emission B J -selected line galaxy (NELG) ; (R) special target of the mask, selected as a radio source ; (U) special target of the mask, selected as a UV-excess source ; (X) not targeted by the mask, but accidentally fell within a slitlet or slit targeted at a di †erent object. letter indicates that the object was observed either with a long slit or a multiÐber setup during the run associated with that letter (cross-reference with col.
[1] in A Table 3 ). numeral indicates a source external to the survey, as listed in the table notes. If the Ðrst source in the list of redshift sources of column (10) is a multiaperture mask, then the object potentially belongs to that maskÏs statistical sample. Column (13) indicates whether the object is a special target within that sample. An "" X ÏÏ indicates that the object was   FIG. 1.ÈIntegrated counts vs. for the bright samples. The solid lines are for the complete photometric galaxy samples. The dotted lines are R F R F -limited for those galaxies with acceptable redshifts (q [ 2).
FIG. 2.ÈIntegrated counts vs.
for the bright samples. The solid lines are for the complete photometric galaxy samples. The dotted lines are B J B J -limited for those galaxies with acceptable redshifts (q [ 2). not targeted by the mask but that a spectrum was obtained as its light accidentally fell down one of the slitlets. Any other letter indicates that the object is a special target of the mask and therefore should be excluded from that maskÏs statistical sample, unless the sample is complete to that objectÏs magnitude. If there is no code listed, the object R F belongs to that maskÏs statistical sample. For objects within a maskÏs statistical sample and with a reliable redshift (q [ 2), column (11) gives the number of galaxies within the Ðeld of view of the mask, and brighter in than the object, R F for which no spectra of any quality were ever obtained and no external sources of a redshift exist Column (12) lists, (N s ). for objects within a maskÏs statistical sample and with a reliable redshift, the number of galaxies within that maskÏs statistical sample, and brighter in than the object, for R F which a spectrum was attempted but no reliable redshift was obtained
If this number is [1, then all galaxies (N b
). within the Ðeld of view of the mask, regardless of whether they belong to the statistical sample or not, and brighter in than the object, have reliable redshifts. R F The "" faint statistical sample ÏÏ is the subset of objects within the survey statistical sample with This divi-R F [ 19. sion is made here purely for presentational purposes, to avoid overlap with the bright sample. R F -limited Figure 4 shows the distribution in of the faint statistical samples R F in SA 57, SA 68, and Herc 1 (Lynx 2 is not part of the faint survey). The entire sample over all three Ðelds, fainter than contains 448 extended objects, of which acceptable R F \ 19, redshifts (q [ 2) have been obtained for 259. Four of these were found spectroscopically to be misclassiÐed stars. The distribution of the remaining 255 reliable galaxy redshifts has a median redshift of 0.291. Of those 255 galaxies, 188 have or (i.e., acceptable redshifts have N b \ 0 N b \ [1 been obtained for all brighter objects in the statistical sample of its mask) and thus constitute the least biased (though certainly not bias-free) subsample of the faint survey. Three objects in the faint statistical sample have and thus are also part of the bright B J ¹ 20 B J -limited survey ; all three have acceptable redshifts.
Additional Faint Galaxies
In addition to the bright and R F -limited B J -limited samples and the faint statistical samples, a large number of other extended objects have been observed spectroscopically as part of other programs. Most are parts of well-deÐned statistical samples, in particular, a survey of faint blue extended objects and a survey of (Smetanka 1997) faint radio sources Koo, & Windhorst Some (Kron, 1985) . objects were targeted because they were individually interesting. Included in this group of objects are special targets of the multiaperture masks that did not make it into the statistical samples. While the selection functions for these samples are not described here, the individual objects are included in the catalogs, as the redshifts were obtained during the same spectroscopic observing runs. Combined over all four Ðelds, an additional 403 extended objects were observed spectroscopically, of which 156 have reliable (q [ 2) redshifts. Six of these are misclassiÐed stars.
SUMMARY
This paper presents in an integrated fashion the data for our main pencil-beam photometric and spectroscopic surveys conducted over the last 15 years. The survey is distinguished by the excellence of its photometry in four separate passbands as well as by the depth of (UB J R F I N ), the survey. We have achieved good completeness over the whole of the four Ðelds to limits of roughly and R F \ 19 (the "" bright sample ÏÏ), largely the result of wide-B J \ 20 Ðeld Ðber spectroscopy. Within three of these main Ðelds, we have probed D2 mag deeper in many separate 5@ subÐelds with a multislit spectrograph. These subÐelds are characterized by the galaxies within them, by which of these galaxies we targeted spectroscopically, and by which of the latter we obtained reliable redshifts for. In addition to this faint "" statistical sample ÏÏ and the "" bright sample,ÏÏ we also report redshift measurements for a substantial number of faint galaxies whose selection was in some way biased. Vol. 109
The redshift survey is summarized in which Figure 5 , plots the logarithm of the redshift versus for galaxies R F with reliable redshifts in each of the four Ðelds separately, with di †erent symbols used to represent each galaxyÏs membership in the statistical samples. The most notable feature of these plots is the initial result discussed in the clus-°1 : tering of the redshifts in each Ðeld within a few redshift "" spikes.ÏÏ Many of these data have been used in a preliminary form in previous papers (e.g., & Kron et Koo 1988 ; Broadhurst al. Subsequent papers will apply these data to the 1990). analysis of the large-scale spatial distribution of galaxies, the luminosity function of galaxies, the evolution of faint galaxies, and the calibration of photometric redshift determinations.
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